Introduction and preliminaries
The stability problem of functional equations originated from a question of Ulam 1 concerning the stability of group homomorphisms. Hyers is controlled by a product of different powers of norms, where θ ≥ 0 and p, q ∈ R such that r p q / 1, and retained the condition of continuity of f tx in t ∈ R for each fixed x. In 1999, Gȃvruţa 10 studied the singular case r p q 1, by constructing a nice counterexample to the above pertinent Ulam stability problem. Also J. M. Rassias 5-9, 11-13 investigated other 2 Abstract and Applied Analysis conditions and still obtained stability results. In all these cases, the approach to the existence question was to prove asymptotic type formulas of the form 
for all x, y ∈ X. Then, there exists a unique additive mapping
for all x ∈ X. If, in addition, f : X → Y is a mapping such that the transformation t → f tx is continuous in t ∈ R for each fixed x ∈ X, then L is an R-linear mapping.
Theorem 1.2 see 4 . Let f : E → E be a mapping from a normed vector space E into a Banach space E subject to the inequality
for all x, y ∈ E, where ε and p are constants with ε > 0 and p < 1. Then, the limit
exists for all x ∈ E, and L : E → E is the unique additive mapping which satisfies
for all x ∈ E. Also, if for each x ∈ E the mapping f tx is continuous in t ∈ R, then L is linear. 
for all a ∈ A.
A C * -algebra A, endowed with the Jordan product a • b : ab ba /2 on A, is called a JC * -algebra see 38, 39 .
This paper is organized as follows. In Section 2, we investigate Jordan * -derivations on C * -algebras associated with the functional inequality
and prove the generalized Hyers-Ulam stability of Jordan * -derivations on C * -algebras associated with the functional equation
In Section 3, we investigate Jordan * -derivations on JC * -algebras associated with the functional inequality 1.12 , and prove the generalized Hyers-Ulam stability of Jordan * -derivations on JC * -algebras associated with the functional equation 1.13 . Throughout this paper, let k be an integer greater than 1.
Jordan * -derivations on C * -algebras
Throughout this section, assume that A is a C * -algebra with norm · . for all a ∈ A, and all μ ∈ T. Hence, f μa μf a for all a ∈ A and all μ ∈ T. By the same reasoning as in the proof of 39, Theorem 2.1 , the mapping f : A → A is C-linear.
It follows from 2.8 that Proof. The proof is similar to the proof of Theorem 2.2.
We prove the generalized Hyers-Ulam stability of Jordan * -derivations on C * -algebras.
Theorem 2.4. Suppose that f : A → A is a mapping with f 0 0 for which there exists a function
ϕ a :
for all λ ∈ T, and all a, b, c ∈ A. Then, there exists a unique Jordan * -derivation δ : A → A such that
Proof. Putting b c 0 and λ 1, and replacing a by ka in 2.15 , we get
Using the induction method, we have
for all n > m ≥ 0 and all a ∈ A. It follows that for every a ∈ A, the sequence {f k n a /k n } is Cauchy, and hence it is convergent since A is complete. Set δ a : lim
Let c 0 and replace a and b by k n a and k n b, respectively, in 2.15 , we get
Taking the limit as n → ∞, we obtain 
Taking the limit as n → ∞, we have
for all a ∈ A. It follows from 55 that δ : A → A is unique. Letting λ 1, a b 0 and replacing c by k n c in 2.15 , we obtain
for all c ∈ A. Letting n tend to infinity, we have δ c 
for all λ ∈ T and all a, b, c ∈ A. Then, there exists a unique Jordan * -derivation δ :
for all a ∈ A. 
for all a, b, c ∈ A. Then, there exists a unique Jordan * -derivation δ :
Proof. Letting b c 0 and λ 1 in 2.15 , we get
2.33
One can apply the induction method to prove that
for all n > m ≥ 0 and a ∈ A. It follows that for every a ∈ A, the sequence {k n f k −n a } is Cauchy, and hence it is convergent since A is complete. Set
Letting c 0 and replacing a and b by k −n a and k −n b, respectively, in 2.15 , we get
for all a, b ∈ A. Taking the limit as n → ∞, we obtain 
for all a ∈ A. Then, the mapping f : A → A is a Jordan * -derivation.
Proof. By the same reasoning as in the proof of Theorem 2.2, the mapping f : A → A is C-linear. It follows from 3.1 that for all a ∈ A. Hence, the mapping f : A → A is a Jordan * -derivation.
Theorem 3.2. Let r < 1 and θ be a nonnegative real number, and let f : A → A be a mapping satisfying 2.7 and 3.1 . Then, the mapping f : A → A is a Jordan * -derivation.
Proof. The proof is similar to the proofs of Theorems 2.2 and 3.1.
We prove the generalized Hyers-Ulam stability of Jordan * -derivations on JC * -algebras. 
